Howv caused.-(1) Blows on the head; fractured base of skull (2) Explosions. (3) Foreign bodies deliberately introduced into the ineatus; unskilful attempts at extraction; fatalities. (4) Otheraccidents in treatment; slipping of fine nozzle of syringe; irritating substances. used too strong in error. (5) Gunshot injuries. (6) Burns with closure of meatus. (7) Accidental penetration of foreign bodies into meatus. (8) Injury by way of Eustachian tube by catheter or irritating substances. Diagzosis.-Significance of watery discharge from ear, of haemorrhage,. of facial palsy, and of deafness. Consequences.-Haemorrhage; purulent otitis; meningitis; loss of vestibular function, and of hearing; facial palsy. Pri,nciples of Treatmnent.-Removal of foreign bodies; disinfection of iddle ear; operations for injuries implicating the temporal bone.
A fracture of the base in the middle fossa may run alongside the petrous, parallel with its long axis, or across its base, implicating the tegmen antri and tympani, but not extending into the substance of the ,petrous; or it may pass through the petrous itself splitting it longitudinally or, more rarely, transversely near its middle, or the tip may be broken off. According to some authorities there is a constant relation between the direction in which force is applied and the direction of the resulting fracture, so that the one can be inferred from the other. For -example, a blow on the back of the head will cause a fracture at right angles to the long axis of the petrous, while a fracture resulting from a blow on the vertex or side of the head will be more or less parallel with the long axis of the petrous. It is impossible to determine the extent of the fracture during life, and it is not easy to do so even when the brain has been removed. Korber, indeed, goes so far as to say that the extent of a fracture in the petrous cannot be ascertained until the bone has been macerated.
In fracture of the base of the skull the labyrinth capsule itself may be broken through and the membranous labyrinth torn, but the bone ,forming the labyrinth capsule is too dense and strong for this to be the common result: the damage to the labyrinth is more usually caused by Lhemorrhage into the tissue of the membranous labyrinth and into the labyrinth cavities. Should the injury not prove rapidly fatal from -damage to the brain there is always a risk that in .the further course of such fractures of the base, suppuration of the labyrinth and meningitis may occur, and these grave consequences sometimes commence a considerable time after the injury. When recovery takes place the nerve endings often suffer much damage from scar tissue or even callus. Also the auditory nerve, and even the more resistant facial, may be compressed byextra-dural hmorrhage. Intra-meningeal and intra-Fallopian haemorrhage may also occur and temporarily or permanently arrest the functions of the nerves. In the labyrinth, as elsewhere, effused blood may, if not infected, be absorbed, and so restoration of function may occur, though of course some scar tissue must inevitably replace the absorbed blood-clot.
The following case is one of those described by Barnick, who made careful histological examinations. It illustrates the conditions found when the labyrinth is examined soon after an injury:
A man, aged 29, sustained a transverse fracture of the right petrous on the aight of January 2, 1896, through a fall on the occiput. The symptoms were loss of consciousness, fever, vomiting, slow and irregular pulse. There was no blood in the meatus, but haemato-tympanum on the right side. He died on January 7. The dura mater, the sinus, the internal ear, and the tympanum proprium were not directly implicated in the injury. The bleeding into the tympanum had been caused by a fracture through the tegmen antri. In the auditory and in the facial nerve were many small hsemorrhages, and there were also haemorrhages in the scala tympani of the basal coil of the cochlea, in the branches of the vestibular nerve, and in the neighbourhood of the maculae acusticae.
The following case, related by Politzer, is an example of fatal meningitis occurring some weeks after the injury:
A man, aged 40, fainted and fell on the hard-frozen ground. When seen by Politzer six weeks later he was completely deaf, and staggered in walking. The tympanic membrane was intact. Eight days later the man died from acute meningitis of three days' duration. A fissure was found in the petrous on both sides. Each labyrinth was split in two through the vestibule. On the left side the vestibule, the semicircular canals and the cochlea were filled with green pus, which also surrounded the auditory and facial nerves in the internal meatus. The soft parts of the labyrinth were broken down and covered with pus. Only traces of the organ of Corti remained. On the right side, where the fissure did not extend into the internal meatus, a dull red mass, flesh-coloured in places, was found in the vestibule and superior semicircular canal, in the other canals there was a yellowish-red mass; in the cochlea was fluid of a fleshy colour. The membrane of Corti was much thickened. So that there had been extensive hsemorrhage into both labyrinths, and on one side suppuration.
In 1869 Weber published a case which proved fatal, with labyrinthine suppuration twenty-one months after the injury:-The patient, a man, had been struck on the head by a falling beam; for a short time he was unconscious; after two months he had headache and vertigo, deafness on the left side and pain in the left mastoid region, the tympanic membrane was normal. Thereafter the patient's condition varied considerably; sometimes he was able to work. Finally he died suddenly one and three-quarter years after the accident. Suppuration in the labyrinth was found, but it is not stated whether there was or.was not meningitis.
Passow, in his admirable volume, to which I am much indebted, in commenting on this case, suggested that an extra-dural abscess had been present for a long time in the vicinity of the porus acusticus internus.
Graf had the hearing tested in a number of patients who had recovered from fracture of the skull, in which there was no reason to suppose that the pyramid had participated; the hearing was normal in only twelve out of thirty-nine cases. It has been suggested that the ear suffers damage analogous to the eye defects known as commotio retinae. Passow also suggests that defective hearing ma-y be caused not by damage to the internal ear but by damage to the central acoustic nerve paths.
It seems at first sight strange that so dense a bone as the petrous should be so often fractured, but its strength is sapped by the numerous excavations and channels which hollow it out, such as the jugular fossa, the carotid canal, the internal auditory meatus, the facial and other canals.
SYMPTOMS.
The general cerebral symptoms attending fracture of the base of the skull do not come within the scope of this discussion; they often quite overwhelm the special symptoms of fracture of the petrous and of damage to the ear. The symptoms pointing to fracture of the petrous and injury to the auditory and vestibular apparatus are: (1) Bleeding from the ear; (2) escape of cerebrospinal fluid from the ear;
(3) deafness, with or without tinnitus; (4) vertigo; (5) facial palsy; (6) loss of taste on the injured side. They are not all present in every case, and they vary considerably in degree and in duration. * H.morrhage from the Ear.-When the tympanic membrane, which in fractures of the petrous is usually ruptured, happens to remain intact, hemato-tympanum will be present, but there may be no bleeding from the ear at all. Bleeding from the ear may be slight, or may be so free that life is immediately threatened thereby. It may come from the external meatus or the tympanic membrane alone, or from the mucous membrane of the tympanum or from one of the larger vessels which are in relation with the petrous. The source of bleeding from the external canal can be recognized by examination, the amount may be considerable; bleeding from the membrana tympani alone is always small in amount, from the tympanic mucous membrane sharp bleeding may occur, but it soon stops. If the bleeding is profuse and venous a sinus is probably damaged, and the proper treatment is to open the bone and plug the sinus. In the case at St. George's Hospital, related in Holmes's " System of Surgery," the man died quickly from haemorrhage from the lateral sinus. In fractures of the petrous the smaller sinuses may be damaged, but, quite independently of that, continuous and considerable hemorrhage may occur from the bone or the meninges. The internal carotid artery in the carotid canal, though not infrequently eroded by disease, usually escapes injury in accidents. The sinuses are closely applied to the bone, but the artery is not; it is surrounded by a venous plexus and a lymph space, and can be pushed aside. When the internal carotid artery is injured the tear is between the anterior and posterior clinoid processes, and an arteriovenous aneurysm may result. Nelaton related such a case, in which the internal carotid artery was injured by a thrust wound. . Escape of Cerebrospinal Fluid.-The older surgical writers have remarked upon the escape of considerable quantities of watery fluid from the ear as a phenomenon occasionally observed .in cases of injury to the head. O'Halloran recorded a case which occurred in 1760 in which at least 12 oz. escaped in twenty-four hours. Van der Wield, in a work published in 1787, related the following case A woman was struck over the left parietal bone with a ninepin with such severity that she lost consciousness and had complete muscular relaxation. She also vomited and had moderate bleeding from the left ear. A bruise was seen but no fracture of the bone could be made out. After venesection and the application of the remedies usual on such occasions she gradually recovered; but for four or five days there was a continuous watery discharge from that ear in such quantity that, in my estimation, it would have filled four half-pint cups. Several towels became daily soaked through with the said fluid. The woman, however, soon recovered, with complete subsidence of symptoms.
The nature and source of this fluid were until fairly recently variously interpreted. By some it was supposed to be serum from the blood transuding through a sinus wall or coming from a blood-clot, by others, the liq. Cotunnii; but it is now known to be the cerebrospinal fluid. The labyrinth does not contain a secreting surface large enough to produce considerable quantities of fluid in a short time, and bloodclots do not pour out serum day by day. It is conceivable that a colourless fluid may be furnished in some quantity by an otitis serosa, but it is easy to distinguish such an inflammatory fluid from the liquor cerebrospinalis. The quantity of cerebrospinal fluid so escaping is sometimes very great, as much as 600 c.c. in a day. Escape of cerebrospinal fluid is a less common symptom than bleeding from the ear, and usually occurs after it. It is a sure indication that the subarachnoid space has been opened, and in the injuries we are considering the tear in the arachnoid is usually over the tegmen tympani or in the sheaths of the nerves in the internal auditory meatus.
Deafness is on the side of the lesion. It is of the nerve type, is usually severe, and often absolute. It is sometimes permanent, and sometimes it is recovered from for the reasons already given. Tinntitus is often present, and is sometimes severe and persistent. Tinnitus and vertigo have long been noticed as occasional and important symptolms in cases of injury to the head. Fabricius Hildanus (1560-1634), for example, relates the case of a nobleman who recovered from an injury to the head, but the hearing of the right ear, which he lost in the accident, " could by no art and by no diligence be restored." He was also tormented by an almost constant tinnitus in the same ear, and was frequently oppressed by vertigo. Seven years later the patient had a severe attack of dysentery, after which the tinnitus ceased, but the deafness remained permanent.
Vertigo.-This is only of value as a diagnostic symptom of injury to the labyrinth after the general symptoms of cerebral concussion have passed off, or if coupled with other evidence of destruction of the labyrinth. In most cases of injury to the head the signs of destruction of the labyrinth cannot, for obvious reasons, be sought for with the same care and precision as in cases of ordinary ear disease, but it is well to bear them in mind. They have been so recently brought to our notice by Barany that they need not be here further referred to. The symptoms of damage to the labyrinth are much more pronounced in injuries such as stab wountds, which do not cause cerebral concussion. Voss published such a case:
A male, aged 19, was stabbed in the right ear on April 30, 1901. He -immediately complained of tinnitus and vertigo, and later in the day vomited.
On admission next day: temperature 97*80 F., pulse 60; pronounced nystagmus to the left, could not stand with the eyes shut. Woolly sensation at tip of tongue. In front of the right tragus was a wound 1 cm. deep, with cleancut edges. Wound in the anterior wall of the meatus, and in the tympanic membrane, from which latter a few drops of blood escaped. Whispering voice sound not heard on right side. Complete right facial palsy. Nausea, vertigo, vomiting, and pain were the other symptoms. Temperature remained normal, the hearing improved, and the vertigo and unsteadiness subsided, but the facial palsy persisted.
The labyrinth symptoms were very pronounced in the case of a nurse who came under my own observation, where the damage was caused by the violent impact of the fine nozzle of a syringe. The patient did not completely recover for six months.
Facial palsy resulting from injury is of the peripheral type; it may occur immediately as the result of direct injury to the facial nerve, or, secondarily, as the result of suppurative otitis; it is more often permanent than is the deafness. It is sometimes rendered permanent by slight displacement of. a fracture passing through the Fallopian canal, and also by the pressure of inflammatory exudate in this small canal.
Loss of taste occurs in the anterior two-thirds of the tongue on the side of the lesion when the chorda tympani is damaged. Sometimes.
the whole side of the tongue is affected, and then damage to the nerve of Wrisberg may be inferred.
Explosions and Loud Noises.-Again, it is an old observation that.
the organ of hearing may be damaged from these causes. Fabricius Hildanus recorded two cases:
(1) In the year 1593 Johann Textor, a neighbour and relative of mine, aged about 40, wheri encamped at Hilden in the course of some military operations, lay down on the ground and went to sleep. It happened that some of his companions, by way of a joke, fired off a pistol close to his ear in order to wake him up. The sleepy Textor, semi-conscious, was so concussed by the report that, on account of the great cerebral commotion so produced he rolled. over from side to side, and with great pain vomited up crude and undigested food. When called to him I shaved his scalp and rubbed in oil of roses, administered an enema, opened his brachial vein, and administered all remedies which seemed '94 Ballance: InJuries of the Middle. and Internat +Ear -clear from the rapid disappearance of the symptoms that there has been no gross lesion of the labyrinth. We must infer that molecular disturbances of the labyrinthine structures have occurred, or that a passive hyperaemia of the labyrinth has been brought about by transitory paralysis of the vasomotor nerves, which are, it is well known, extremely 'susceptible to traumatic disturbance." I am not speaking of the damage .caused to hearing by repeated loud noises met with in boiler-makers, gunners, and others, but only of the damage sometimes caused by a *single explosion or loud noise.
A few remarks on rupture of the tympanic membrante may not be out
.of place here. The membrana tympani may be ruptured by slender or 'sharp-pointed bodies which have entered the meatus, or may be destroyed by hot or caustic substances, or by steam; in such cases the wall of the meatus is also damaged more or less severely. According to Passow, the tympanic membrane is not infrequently perforated by twigs, or branches of straw, in woodsmen and field-workers, but this kind of injury is not common in England. The tympanic membrane may be ruptured by indirect violence, as in fracture of the base of the skull, and by accidents which cause increase, especially sudden increase, of atmospheric pressure in the meatus or tympanum, such as a box on the ear, -a detonation, a too violent inflation through the Eustachian catheter, spasms of coughing, working in compressed air, diving, &c. Gruber estimated that the normal t$mpanic membrane was able to withstand a pressure of 140 cm. to 160 cm. of mercury. He relates -two cases in which, notwithstanding this great strength, the membrane was ruptured by a kiss on the ear. Such kisses must have been given 'with Teutonic fervour! The same author relates a case of ruptured -tympanic membrane froml an explosion, perhaps like the case cited from Fabricius Hildanus. At the battle of K6niggratz a hand grenade -exploded, killing three men and leaving an officer unconscious on the ground. Gruber found, on examination, a large perforation in the -anterior and inferior segment of the tympanic membrane.
The following case was recorded by Tarrance, of Newcastle, in 1881 A boy, aged 16, was struck over the right ear by a snowball on January 10, 1881; he immediately felt acute pain, which made him shriek.and tremble. When seen forty-eight hours later a slit-like rupture was found in the membrana tympani, behind and parallel to the handle of the malleus; there was general vascular congestion, of the drum. He complained much of tinnitus -aurium---a loud buzzing in the ear, with confusion in the head-which was set down to concussion of the labyrinth, and probably correctly so, as the tuningfork was heard less distinctly in the injured ear, and a watch which should have been heard at 20 ft. was only heard at about 2 in. For days after the accident there was a feeling on the same side of the tongue as if something cold had been rubbed over it, and the taste on that side was impaired, but the sensibility of the tongue to touch remained intact. Leeches were applied to the tragus and a warm douche to the ear. There was no history of previous ear trouble. The rupture healed perfectly in a few days, but the hearing only slightly improved.
Diminution of atmospheric pressure also, though less commonly, causes rupture of the tympanic membrane as in aeronauts, or a too energetic aspiration with Siegle's speculum. A patient, whose tympanic membrane.was ruptured by a box on the ear, related with great precision that he clearly felt a sensation of pressure, followed immediately by a stabbing pain in the ear at the moment that the hand which struck him was withdrawn, so that aspiration caused the rupture in this case. The hand of the assailant was wet when the blow was struck. Simple rupture of the tympanic membrane is often followed by diminution of hearing, sometimes considerable, but, unless infected, does not usually give rise to other serious consequences. Concomitant concussion of the labyrinth is often responsible for the deafness. It is popularly regarded as a grave injury, and is not infrequently the subject of actions for damages. Passow relates a curious incidence: A schoolmaster boxed a boy on the left ear, and the right tympanic membrane was ruptured. It was denied that any connexion between the injury and the blow on the ear existed, but it transpired that the boy flinched as the blow was delivered, and was knocked against the table, so that the right side of the face fell flat against the table top; this, Passow held, was the cause of the rupture.
Burns and scalds of the pinna are common enough, but the tympanum and internal ear are not often injured in this way, but instances of injury by potato stew, molten lead and iron, hot oil, steam, and other substances have all been recorded. Passow relates a case in which a drop of hot water from a tap fell directly, through the unusually wide meatus, on to the tympanic membrane of a man as he was stooping beneath a boiler and destroyed the greater part of the membrane.
The criminal introduction of irritating substances into the ear is rare, but accidents occasionally happen in which irritants are introduced by mistake in treatment, and I have known scalding water injected into the ear deliberately as a freak treatment. Sometimes patients ignorantly A-21 introduce strong irritants to relieve the pain of toothache. It is generally difficult to make out the extent of the injury. Another freak treatment I have seen is the painting of the drum with turpentine for the cure of deafness. This may result in acute otitis and mastoiditis.
Burns within the meatus heal best if protected from infection and let alone. The pain, which is generally severe, may be relieved by instillations of cocaine. Middle-ear suppuration commonly results, in which case operation will be required. Stricture of the meatus is a not uncommon consequence of burns, and requires a plastic operation.
Foreign bodies in the meatus seem to have been a sort of bugbear for centuries. A curious method for removing them was recommended by Celsus. The patient was bound upon a table, which could be tilted on a central axis, with the affected ear next the table; the table was then tilted so that the head was downwards, and the other end of the table struck with a hammer, when the foreign body dropped out. Fabricius Hildanus devoted considerable attention to the subject and devised quite an armamentarium for the extraction of foreign bodies from the meatus. Unlike many others, he seems to have used his appliances with skill and judgment, and certainly appreciated the importance of not driving the foreign body further in. He recorded a curious case in which he removed a glass bead that had been lodged in the meatus for eight years, and had caused a reflex neurosis of the type of hysterical hemiplegia on the same side. All the symptoms disappeared on the extraction of the foreign body. It is curious to read of his elaborate instrument in three pieces for extracting a pea.
If the tympanic membrane is undamaged, inert foreign bodies may be tolerated in the meatus for a considerable time, but when the middle ear has beeft opened, secondary infection and suppuration almost always result. Haug relates an unusual instance in Which suppuration was caused by a foreign body after the mastoid operation had been performed.
A man, aged 38, had had chronic aural suppuration from childhood. The complete mastoid operation was successfully performed. After cicatrization was complete he was accustomed to keep a small plug of wool in the meatus and got careless about removing it. One day he lost a piece of wool and made violent but unsuccessful attempts to extract it. Some few days later violent pain in and behind the ear. When seen, redness and swelling in meatus and all about operation area, with renewal of discharge. In the night severe rigor.
Temperature, 104.50 F. Pain on swallowing. Two days later a peritonsillar abscess was opened, through which the plug of wool was extracted.
Down to quite recent times the most lamentable histories of attempts to extract foreign bodies may be found, and even now the principles of surgery, and indeed ordinary common-sense, are occasionally, though happily rarely, set at defiance in dealing with them. The two following cases, cited from Passow, are illustrations:
A child, aged 4, inserted a stone into the left auditory meatus. The village barber made vigorous attempts to extract it with an instrument; the result was severe pain and bleeding from the ear, and on the following day pus was discharged. Three days later the child was brought to an aural clinic.
The meatus was swollen so that nothing could be seen and thick pus was issuing from it; nevertheless, some sixteen days were employed in antiphlogistic treatment and external applications "until the discharge became and remained fketid," and then an operation was done. First an attempt was made to dilate the meatus, the foreign body was felt, and attempts made to extract it by syringing and with a hook; then the pinna was thrown forward and the posterior wall of the membranous meatus dislocated and further unsuccessful attempts made to remove the stone by syringing and with a hook; finally the posterior and upper walls of the osseous meatus were cut down, when the stone was easily removed. The mastoid, though obviously septic, was not freely opened up. Some days later the mastoid operation was completed on account of pain, shivering and fever, but the child died on the eleventh day from sinus thrombosis and pyaemia. It was suggested that there must have been ear disease before the foreign body was introduced, but this was by no means necessarily the case.
Death resulting from a foreign body in the ear is usually due to meningitis. A foreign body in an ear already the subject of suppurative otitis is an urgent indication for the mastoid operation.
In May, 1896, a child between 3 and 4 years old inserted a pip in the ear, and after due chastisement was taken by the mother to a certain Dr. L., who commenced treatment by spanking the child and boxing its ears. He then attempted to extract the foreign body by means of a bent hairpin; his endeavours were unsuccessful and several small abrasions were produced. He then advised that the child should be taken home and that oil should be dropped in the ear, and the ear syringed with warm water. On the following day he made a further similar attempt, also unsuccessful, and then suggested that an operation might be necessary. On the following day (May 11) the child was taken to an ear clinic, as the ear was already suppurating. It was seen by a certain Dr. B., who did not consider the matter urgent and told the mother to bring the child again in four days' time, or earlier if it got worse. On May 15, the day arranged for the second visit to the clinic, the child was feverish and had headache and vomited, so the parents decided not to take A-21a the journey, but called in a Dr. S., who made an attempt to extract the foreign body under chloroform but failed; the same day ' brain symptoms"
arose and the child died on May 20. At the autopsy pus was found in the left external meatus, pus was spread over an area 8 cm. by 2 cm. on the anterior part of the left temporo-sphenoidal lobe, and on the under surface of the cerebellum. The pus could not be washed off and so must have been in the subarachnoid space. Turbid fluid came through the internal meatus. The foreign body, swollen to twice its normal size and measuring 12 mm. by 9 mm. by 5 mm., was found in the external meatus. The tympanic membrane was destroyed and there was pus in the middle ear.
At the judicial inquiry which followed Dr. L., who first saw the case, was condemned to three days' imprisonment and 15 marks fine. This he may well have deserved, but it seems to me that the Dr. B. who, being in charge of an aural clinic, sent away a child with a suppurating ear containing a foreign body, was at least equally deserving of censure. His conduct reminds me of those children of Ephraiin, spoken of by the Psalmist, who, " being harnessed and carrying bows, turned themselves back in the day of battle." Gunshot lnjuries.-The projectiles from rifles of modern construction have commonly such a high velocity that if the ear is struck the temporal bone is shattered and life destroyed; but shots fromn pistols, fowling pieces, and other weapons, or from rifles at a great distance, not infrequently lodge in the temporal bone, and the tympanum and internal ear are directly or indirectly injured. If the external meatus is wide and fairly straight a shot may traverse it and enter the tympanum without any external injury. Even when the petrous or base of the skull is not fractured consciousness is commonly lost, and on recovery headache, vertigo, and tinnitus are complained of. The ossicles are usually shattered, and the temporal bone more or less extensively splintered. The projectile itself is often broken. Facial paralysis is by no means uncommon. Almost without exception the injury is followed by otitis media, which may, however, heal, even if the projectile is not extracted. It is not always easy to decide, without the help of radiography, whether a projectile has lodged in the ear, for the meatus is often so swollen and injured that no view of the deeper parts can be obtained. Many of the cases observed in civil practice are attempted suicides, and some remarkable recoveries are recorded. Rollin operated on a man who had shot himself with a revolver in both ears. The operation was done four weeks after the injury. On the left side the internal carotid artery was injured during the operation, but the patient recovered.
Preysing relates the following case:-A boy, aged 15, was accidentally shot ; the bullet entered the left cheek and was lost. Two years later the ear suppurated. The bullet was extracted by a partial operation. The patient absented himself from treatment, and a year later died from meningitis. The radical operation was done eleven days before death, and a small splinter of the bullet was found lodged in the upper wall of the meatus. The presence of this foreign body had kept up the suppurative otitis, and this in its turn had caused the meningitis. This case shows the danger of leaving a foreign body in the ear, and the folly of not doing the radical operation in traumatic suppurative otitis.
The following case occurred in my own practice A man received a charge of buckshot on the side of the head, in an attack by robbers in South America. The pinna and scalp were riddled by the shot, and there was free bleeding from the ear. The patient remained unconscious for several hours. When seen by me six months after the injury there was profuse otorrhcea with complete facial palsy, and the pinna and adjacent portion of the scalp were much scarred. The complete mastoid operation was done. Several shots were found in the mastoid, and two were found embedded in the bone forming the inner wall of the tvmpanum ; one of these had divided the horizontal portion of the facial canal. The patient made a good recovery, but refused operation for the cure of the facial palsy.
The following case by Picque is instructive A cuirassier, in a suicidal attempt, fired three shots from a small revolver into his head. On admission the next day he was torpid, but could be roused and could reply to questions. Three bullet wounds were seen, one in the occiput and two in front of the right ear. There was no issue of brain substance or of cerebrospinal fluid; a little blood exuded on pressure from the pre-auricular openings. Hearing was impaired on the injured side, but the face was not paralysed. There were no signs of cerebral compression. Temperature 99'60 F.
Picque decided to at once enlarge and disinfect the wounds, and if possible extract the projectiles. A scalp flap was thrown down in the occipital region, and after clearing out a hematoma the bullet was found flattened against the bone. An incision was next made vertically in front of the pinna through the two wounds, a probe passed through the upper track led towards the zygomatic fossa, and the flattened bullet was easily found and extracted. The lower track led towards the mastoid, and the bullet was felt wedged in between the mastoid and the base of the petrous. It was extracted after chiselling away some bone. Considerable difficulty was experienced owing to the route chosen.
Pierre Delbet relates the following case:
A man, aged 63, shot himself in the ear with a revolver at Monaco on March 22, 1906. Facial palsy immediately resulted. A surgeon opened the mastoid the same day, after a skiagram had been taken, but could not find the ball. On April 14 the man left Monaco, and on April 21 entered one of the Paris hospitals, which he left on May 19, without anything having been done. On June 6 he came under the care of Delbet. The facial palsy was complete, and behind the ear was the cavity left by the mastoid operation: at the bottom of the cavity was a fistula discharging pus. The bullet was localized by the apparatus of Contremoulins, and was on the anterior surface of the petrous at a depth of 3 1 cm. from the external surface of the skull. On June 26 the skull was opened through the squama, the orifice enlarged downwards and forwards, and the anterior surface of the petrous exposed by raising the dura mater. It was then seen that there was a splinter comprising a considerable portion of the petrous; this was grasped with a Kocher's forceps and quite easily extracted. The fragment measured 1 cm. by 11 cm., and included the tegmen tympani, and part of the superior semicircular canal, and of the facial canal. The ball was not in the fragment, it was not in the aural cavities, and it was certainly not in the brain, for the dura mater was intact. It was deemed to be embedded in the base of the skull. " At a particular moment" (the account goes on to say), "M. Contremoulins said to me: 'You are on the ball.' The field was brought well into view by lifting up the dura mater. I looked in, and replied: ' This time your apparatus is at fault, for the bullet is not there.' M. Contremoulins took his measurements again, reapplied the apparatus, and the needle reached exactly the same spot, and he assured me that the ball was there. He was quite right. The bullet was embedded in the base of the skull, and only a small portion was visible from the inner aspect. It was, moreover, covered with a copper casing, the yellow colour of which much resembled. that of the bone. I had looked for a black mass and the yellow colour deceived me." The bullet was extracted, and the patient made a good recovery. Delbet afterwards made a facio-hypoglossal anastomosis, but this failed.
PRINCIPLES OF TREATMENT.
The objects of treatment in injuries of the ear, as in other injuries, are: (1) To arrest hemorrhage; (2) to prevent or arrest infection;
(3) to repair a damaged organ, and promote restoration of function. The treatment of the minor injuries need not detain us-they should be protected from infection and not irritated.' The external auditory canal and the adjoining portion of the pinna should be cleansed by wiping, and the application of 2 per cent. solution of iodine in rectified spirit, and a pad of sterilized or antiseptic wool applied and changed frequently. The ear should not be syringed, as by this means infective particles may be driven to parts previously sterile.
Treatment of Fractured Base of the Skull.-This accident seems to me to be less fatal than in the time when I was a student, probably because of the greater cleanliness of the methods employed in our surgical wards. Whether there is heemorrhage from the ear or not, unconsciousness or other cerebral symptoms may be present and demand immediate operation; in such cases decompression, subtemporal or occipital, is, in my experience, an admirable operation; and the treatment of the injury to the ear assumes a secondary place until the issue of the cerebral injury is determined. Again, lumbar puncture, by withdrawing large quantities of blood-stained cerebrospinal fluid, may be useful in intradural haemorrhage. The immediate danger of death from arrest of respiration may thus be obviated. Repeated lumbar puncture I have found of great service, and this method is particularly advantageous in cases of cerebral irritation following intracranial injury. In other cases bleeding from the ear nlay be so severe as to be itself the indication for operation. In any serious bleeding the clear indication is to open the bone and seek the source of the bleeding. Those suffering from chronic suppurative otitis are, because of the impaired hearing, possibly somewhat more liable to running-down accidents than are those in health, certainly such patients are sometimes the subjects of fractured base. A fracture of the skull implicating a tympanurn already the seat of suppuration is extremely dangerous, and if, when the patient is seen, there is already evidence of suppuration, operation obviously offers the only chance of safety. But whenever a fracture of the base of the skull extends into the middle ear, or the cavities in connexion therewith, it is exposed to the air, and, like any' other compound fracture, is liable to direct infection from without: moreover, the ear may first suppurate, and the infection subsequently pass through the fracture into the interior of the skull.
A compound fracture of the temporal bone is, as yet, not treated like a compound fracture of the femur by operation, except for some special reason such as haomorrhage or suppuration. Though the mastoid operation would expose the fracture and allow a Listerian dressing to be applied which would prevent intracranial infection, yet this measure is seldom carried out, and is not recommended as a routine treatment. At the German Otological Society's Congress in 1909 two cases of infection of a fracture of the petrous were discussed. In the one infection occurred early, and operation was successfully performed a few days after the accident; in the other suppuration supervened later, but no acute symptoms were observed until years after the accident. Operation was ultimately performiied, but was not successful.
In gunshot injuries of the ear we have not only a compound fracture, but almost always lodgment of a foreign body, which is the more dangerous the more narrow and tortuous is the track, and no time should be lost in opening up the wound and removing the foreign body. Even if the shot cannot be removed forthwith, the danger is much diminished by a free external opening and by disinfection of the wound.
In a recently published treatise on surgery the plan of treatment of gunshot wounds of the auricular region is thus clearly stated: " The principle of early intervention advocated since 1888 by Berger is now generally accepted by surgeons. The treatment appropriate to compound fractures in general should be applied to these compound fractures of the ear. The object of early intervention is to prevent infection of the fracture, the consequences of which are interminable suppuration, and often enough meningitis from infection extending through the nunmerous fissures which surround the track of the projectile to the meninges. The surgeon then ought to intervene, even when no grave symptom or complication forces his hand. It should be his aim to convert the narrow and tortuous track of the projectile into a breach widely open externallv. This breach, freed from splinters of bone and foreign bodies, should represent a funnel with its base outwards and its apex corresponding to the projectile, and perfectly adapted to allow escape of septic fluids, or of any fragments of bone, or of the projectile, which may have escaped observation during the operation, or may become secondarily detached." The projectile, and any detached frag-*ments of it, should invariably be extracted, if not at the primary operation at a subsequent one, for although some surprising instances of the toleration of foreign bodies have been recorded, the rule is almost invariable that foreign bodies in this region excite and maintain suppuration. An extracted projectile should always be carefully examined, and unless it is certain that the whole of it has been extracted, the retro-auricular wound should be left open. The projectile is sometimes so much altered in shape that it is not easy to say whether it has all been removed, and part of it has been known to remain behind in the cranial cavity. The help of a skiagram should, whenever possible, be obtained, and in the more difficult cases the use of a localizing radiographic apparatus is essential. The projectile may be clearly visible through a speculum and the damage apparently limited to its vicinity, but even then a fracture may extend into the cranial cavity, for fissures around the track of the bullet in almost all cases occur. If the projectile is near the jugular bulb, or the sinus; or the internal carotid artery, the danger of extracting it is certainly increased, but is less than that of leaving it, and its extraction is indeed the mnore urgent, for if left in situ suppuration and caries may cause fatal hmemorrhage or infective thrombosis.
In operations for injuries of the ear, such as gunshot wounds, or suppuration from lodgment of foreign bodies, and in some fractures of the middle and posterior fossse, the way of access should be by the mastoid. The operation should be the complete mastoid operation, and any extension thereof that the special circumstances of the case may require. No one unfamiliar with the mastoid operation is likely to be successful in cases of the kind.
Treatment of Facial Palsy.-In somne rare cases the injury to the nerve may be exposed, and the nerve sutured in loco; in others an anastomosis, hypoglossal or accessory, may be done when all other effects of the injury have passed off.
Deafntess, Tinnitus, and Vertigo.-Recent cases clearly show that persistent tinnitus and vertigo of. peripheral origin may be relieved by surgical measures, but labyrinthine deafness due to injury is at present irremediable.
DISCUSSION.
Dr. DAN MCKENZIE wished to testify to the instructive and detailed character of both the contributions. He was particularly interested in Dr. Milligan's series of pictures which were thrown on the screen, and which showed great diligence in their collection. There had been much discussion among folk-lorists as to the origin of mutilating operations among savage tribes, amongst those operations.being the distortion of the lobule of the ear. He himself thought that all operations of this kind had sprung from some simple cause, in the present case the desire to ornament the person; but as civilization advanced and fashion changed they assumed a religious and mystic character, the presence of which obscured the original simplicity of motive. He asked whether injuries produced by foreign bodies in the ear were peculiarly liable to lead to suppurative meningitis. He drew attention to a recent paper by Stenger, published in the Archiv fir Ohrenheilkunde,' in which the whole subject of injuries to the ear, particularly those causing defective hearing, was gone into. Stenger dwelt on the occurrence and setiology of labyrinthine concussion, a subject upon which he (the speaker) had hoped to hear something in the present discussion. Stenger produced upon animals labyrinthine concussion, and the lesions caused thereby were described in the article referred to.
Discussion on Injuries oj the Ear
Dr. FITZGERALD POWELL said that a very interesting case of gunshot wound had come under his notice, which probably bad been seen by some other members of the Section. The man was shot by a Mauser bullet, which had entered the zygoma, had gone through the meatus, and had come out at the mastoid. The drum was intact, but hearing had been destroyed. As had already been said, the medico-legal point was a very important one for the otologist. In several instances parents had brought boys to him from school with a dischlarge from the ears, which was said to have been caused by the teachers having boxed the boys' ears. He, however, was sceptical about " boxing the ears" causing traumatic rupture of a healthy membrane. If there were previous blocking of the Eustachian tubes, such a result might hlappen. He would be glad to hear Dr. Milligan's opinion on that point.
Dr. H. J. DAVIS said he remembered an interesting case from the medicolegal aspect. The man was a tram-driver, and the overhead cable, broke and fell on to him. He caught hold of it with his hand, and as a consequence he received a shock of a severe character. The man who tried to lift it oft him was burned also. The patient was unable to walk and became deaf in both ears completely, and in the action claiming compensation, in which he (Dr. Davis) was called to give evidence, the question arose as to whether the trouble was in the internal ear or in the middle ear. There was no reaction in the ear, and he thought the terrific electric discharge destroyed the auditory nerve. No lesion was visible in the middle ear. Vestibular reaction was absent, and it was a troublesome case to give evidence in.
Mr. MACLEOD YEARSLEY said a discussion like this called to mind a large number of cases which one had seen, and there were one or two observations which he would like to make. With regard to othoematoma, its pa.thology and its occurrence in the insane, a paper was published some years ago by Fleisch on the question of syphilis in connexion with this condition. It mentioned that a large number of othaimatomata in the insane had yielded to treatment with iodide of potassium; and Fleisch suggested that as syphilis was so often a cause of insanity, it might also be the cause of the otheematoma. He remembered seeing, some years ago, a burn of the membrane which occurred in a servant girl who had a wide, straight meatus. She was the victim of a practical joke by a fellow-servant, a footman, who had been lighting candles and thrust the glowing end of the taper into her ear. He saw the case the same day, and found a burn of the membrane, without any apparent injury to the meatus. Another interesting case, seen at the hospital, was that of a labourer who, having been told by a fellow-workman that a good treatment for toothache was to pour oil of vitriol into the ear, put a little strong siulphuric acid into it. Seen some days later he had a ring of granulations growing from the meatal wall. He did not think Dr. Milligan or Mr. Ballance had mentioned the possibility of injury to the tympanum by bodies carried in the mouth. Adams reported, in the Proceedings of the American Otological Society for July, 1895, the case of a child who was playing with the mast of a toy ship in his mouth. He fell, and the mast ran into the base of his skull, internal to the ramus of the jaw, passing through the floor of the tympanum, rupturing the membrane and coming into the external meatus. It pierced the tympanomeatal floor and the membrane at the same time. He was interested to hear that Dr. Milligan once opened the lateral sinus at the first incision. Two years ago he (Mr. Yearsley) did the same thing, and in the same kind of case. He was re-opening an old mastoid in a child, and in incising the cicatrix the knife went into the lateral sinus which was adherent to the scar. He had only once seen a foreign body in the nasopharynx. This was the case of a gentleman who was sent up in consultation suffering from periodical attacks of pain in one ear. The pain was so great and so sudden in onset that when he was shooting he would, according to his doctor, drop his gun and howl with pain. On examining him with the finger in the post-nasal space, something was felt in Rosenmiiller's fossa and found to be a gooseberry thorn. Nobody knew how it got there. The question of prognosis in old injuries of the ear was very important, and he would like to hear members of experience discuss it, as one was often asked whether in such cases hearing in the future would be restored.
Dr. MILLIGAN, in reply, expressed his thanks to members for their appreciative remarks about the photographs he had shown. His reply must be brief, owing to the lateness of the hour. His experience of foreign bodies in the tympanum was very limitea. In the cases he had seen, the body had been pushed into the tympanum in the efforts to extract it from the meatus. That would therefore make him believe that foreign bodies in' the tympanum were more liable to produce meningitis because considerable force had been used and the foreign body was probably septic. As had been said, the medico-legal aspect of injury to the ear was very important. All present must have had cases in Court in which they had had to give evidence as to whether a particular lesion was the result of disease, or whether it was traumatic. He thought that unless one saw the actual injury within a few days of its occurrence it was almost impossible to swear definitely that it was not due to disease. At the same time, what had helped him very much in the estimate of these cases had been to make a very detailed examination of the other ear. On various occasions he had derived, in that way, information which would establish the fact that the condition of the ear in question was due to previous disease and not to injury. It was difficult to lay down definite statements as to how one should distinguish one class of case from the other unless the patient were seen within a few days of the receipt of the injury. With regard to the question as to whether a normal and healthy drumbead could be broken by a box on the ear, experiments had been made which showed that the healthy drumhead could withstand a pressure of five to six atmospheres. But he had seen cases in which a healthy drum had been broken by a blow on the ear. The majority of cases, however, had had previous trouble. One case was brought to him on the day the injury was received in a public school in England. The boy and the mother stated that there never had been any previous ear trouble. There was a very definite rent in the drum and he did not think there Discussion on Injuries of the Ear had been previous disease. He thought a healthy drum could be ruptured by a severe blow on the side of the head. The question of suppuration was closely associated with that of treatment. When there was no treatment beyond the ingufflation of boracic acid, as in Dr. Hill's cases, he did not think that suppuration occurred. The cases did not usually come to the otologist first, but to the general practitioner, who probably advised syringing, and that led to infection. With regard to Mr. Yearsley's point as to the pathology of otheematoma and its relation to syphilis, he believed that in many of the cases there was a history of previous syphilis, which had probably caused a degenerative change in the brain and arterial system, and that there was, pathologically, a chondromalacia of the cartilage. That led to the question whether there was such a thing as "spontaneous othamatoma" even in asylums. Hehad talked with many asylum people about it. They had all seen, it but doubted whether it was spontaneous. Probably in most cases it was the result of trauma. He would have liked to have heard more said in regard to prognosis after injuries, especially injuries of the internal ear, particularly after fracture of the base of the skull, so far as the auditory nerve was concerned. His own experience was that the outlook was very bad. When the history was definite and there were symptoms of fracture of the skull with deafness, he had seen very few cases recover any great amount of hearing. He would also have been glad to have heard more about concussion. What was it ? It was difficult to define. There were cases of concussion in which the internal ear was badly damaged. Was there not, in most of those cases of concussion, an actual hmorrhage? In some of the cases of concussion in which the hearing was bad for a time, there was a subsequent recovery of a good deal of hearing power. He thought that was because there had been a haemorrhage, whiclh had been partially recovered from. He agreed with Dr. Hill as to the comparative infrequency of facial paralysis in fracture of the base. It was remarkable how many cases one saw in which the auditory nerve was severely damaged but the facial nerve escaped injury. Another point which he was surprised had not been dealt with was one which had a very important medico-legal aspect-namely, whether an injury to the ear in the case of an old suppurative condition had any relation to the development of malignancy. He did not see why it should not, For instance, malignant disease of the breast was said to often follow a blow, and injuries of long bones were frequently followed by malignant degeneration.
